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Figure 15.—Isopach map of main body of Wasatch Formation. Isopach interval 1,000 ft; dashed where inferred.

The lakes that were present in the Uinta Mountain
trough during deposition of the Ramsey Ranch
Member represent the embryonic stages of deposition
of the Green River Formation in Eocene Lake Gosiute.
I proposed (Roehler, 1965) that these beds be named
the Ramsey Ranch Member of the Green River
Formation. The proposal was made because a similar
section of rocks of mixed lacustrine, paludal, and
fluvial origins that is present in the terminal, drying-
up stages of Lake Gosiute historically has been
included in the Laney Member of the Green River
Formation. Some geologists disagreed with my strati-

graphic interpretations, because they believed that the
Ramsey Ranch does not contain sufficient numbers
and thicknesses of lacustrine rocks for the member to
be included in the Green River Formation. As a result
of these disagreements, the name Ramsey Ranch was
never formally adopted as a member of the Green River
Formation, but it is herein formally redesignated a
member of the Wasatch Formation. The Ramsey Ranch
Member is a mixture of rocks that are not char-
acteristic of either the Wasatch or Green River For-
mations. The member, nonetheless, whether assigned

either to the Wasatch or to the Green River Formation,
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Ficure 16.—Isopach map of Ramsey Ranch Member of Wasatch Formation deposited in Uinta Mountain trough. Isopach interval 200 ft.

is a distinct stratigraphic unit that requires special
recognition because it contains important deposits of
oil shale, uranium, and coal. The uranium and coal
deposits in the member in the Great Divide basin were
investigated in detail by Pipiringos (1961) and Masur-
sky (1962). Five measured sections of the member were
published by Roehler (1991c).

The Ramsey Ranch Member has a maximum
thickness of about 800 ft near the center of the Wash-
akie basin (fig. 16). It thins west of the Washakie basin
to less than 400 ft across the southern plunge of the
axis of the Rock Springs uplift, but thickens again to

more than 600 ft along the northern flank of the Uinta
Mountains.

LUMAN TONGUE OF GREEN RIVER FORMATION

The sediments composing the Luman Tongue of the
Green River Formation were deposited mostly in
freshwater lakes that occupied an enlarged Uinta
Mountain trough (fig. 17). The lakes that had formerly
occupied the trough during deposition of the Ramsey
Ranch Member were shallow and dispersed, but during
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Ficure 17.—Isopach map of Luman Tongue of Green River Formation. Isopach interval 100 ft.

the deposition of the Luman Tongue they expanded,
filled the trough, and eventually became a single,
large, deep, freshwater lake, fringed by extensive
swamps. At its maximum development the lake was
more than 175 mi long. Relative to its length, the lake
was narrow, from only 13 to 40 mi wide along the north
flank of the Uinta Mountains, but it expanded in an
eastward direction across the Rock Springs uplift area,
and was more than 60 mi wide in the Washakie and
Great Divide basins. An arm of the lake was present in
the Sand Wash basin near the east end of the Uinta

Mountains in a similar geographic location to that of
the lake, swamp, and flood-plain sediments that were
present in the underlying Ramsey Ranch Member
(compare figs. 16 and 17).

The Luman Tongue has a maximum recorded
thickness of 455 ft in T. 13 N, R. 100 W. in outcrops
that were measured in the southwestern part of the
Washakie basin. It is more than 300 ft thick in two
other places—north of the Uinta Mountains in the
Green River basin, and near Wamsutter, Wyo., in the
northern part of the Washakie basin.
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NILAND TONGUE OF WASATCH FORMATION

The Niland Tongue of the Wasatch Formation has
the same areal distribution as the Luman Tongue of
the Green River Formation, for where the Luman
Tongue is missing, the name Niland Tongue is dis-
carded and the Niland Tongue becomes an undivided
part of the underlying main body of the Wasatch
Formation. The Niland Tongue was deposited during a
less humid period of the early Eocene, when the
preceding, large Luman lake had retreated and was
replaced by small, freshwater lakes, swamps, and flood

11°

43°

A

F’alnedaeO A9

BELT

WASATCH, GREEN RIVER, AND BRIDGER (WASHAKIE) FORMATIONS

plains. The resulting environments were similar in
type and location to those of the earlier deposited
Ramsey Ranch Member.

The Niland Tongue is more than 400 ft thick in the
southeastern part of the Green River basin, in the
southwestern part of the Washakie basin, and in the
western part of the Sand Wash basin (fig. 18). It thins
irregularly from those areas. Structurally related
thinning is present in large areas of the northeastern
Washakie and southeastern Great Divide basins and
in small areas in the southwestern Washakie basin,
where the tongue is less than 100 ft thick.
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Ficure 19.—Isopach map of Scheggs Bed of Tipton Shale Member of Green River Formation. Isopach interval 50 ft.

SCHEGGS BED OF TIPTON SHALE MEMBER OF
GREEN RIVER FORMATION

Sediments composing the Scheggs Bed were depos-
ited in a large freshwater lake that expanded from the
reestablished Uinta Mountain trough and eventually
nearly inundated the greater Green River basin area.
At its maximum development the lake was irregularly
rectangular in shape, more than 180 mi long, and
about 100 mi wide (fig. 19). Lake Gosiute retreated
from the central and northern parts of the Green River
basin during the middle and late stages of deposition of

the Scheggs Bed. In those areas the lake was filled in

by coarse delta and shoreline sand that composes the
Farson Sandstone Member of the Green River For-
mation and by mud and sand deposited on flood plains
that formed the Alkali Creek Tongue of the Wasatch
Formation (fig. 1).

Trends of thickening in the Scheggs Bed suggest
that the basin of Lake Gosiute at this time was
asymmetric—deep to the south and very shallow to the
north. The bed is more than 300 ft thick in the
southwestern part of the Washakie basin and in the
western part of the Sand Wash basin (fig. 19). It is
more than 200 ft thick in two areas located along the
trend of the Uinta Mountain trough north of the
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Uinta Mountains, and less than 50 ft thick in a broad
area that encompasses the Great Divide basin, north-
ern Rock Springs uplift, and central and northern
Green River basin. Northeast-trending structural
thinning is apparent in the isopach configurations
across the eastern Washakie and western Sand Wash
basins.

FARSON SANDSTONE MEMBER OF
GREEN RIVER FORMATION

The Farson Sandstone Member of the Green River
Formation, named in Chapter B of this volume, con-
sists of mainly sandstone of lacustrine delta and
shoreline origins. The sandstone was derived from
rocks exposed in the Wind River Mountains following a
period of late early Eocene tectonic activity. As pre-
viously mentioned, the delta and shoreline sands
contemporaneously filled in the northwest part of Lake
Gosiute, while oil-shale-forming muds were being
deposited in most other parts of the lake basin as the
Scheggs Bed. The delta and shoreline infilling across
the northern and central parts of the Green River basin
eventually reduced the size of the lake by about 45
percent.

The Farson Sandstone Member is more than 400 ft
thick in the vicinity of Farson, Wyo., in T. 25 N,,
R. 104 W., but it thins laterally from there to the west,
south, and east (fig. 20). The member is missing in the
southern part of the Green River basin, but thin
remnants are present along the western margins of the
Great Divide basin, across the northern tip of the Rock
Springs uplift, and along part of the east edge of the
Wyoming thrust belt.

ALKALI CREEK TONGUE OF
WASATCH FORMATION

The Alkali Creek Tongue of the Wasatch Formation
is named and described in Chapter B of this volume.
The tongue has small areal extent but is a prominent
lithologic unit in outcrops in the northwestern part of
the Green River basin, from a few miles south of La
Barge, Wyo., northward to near Big Piney, Wyo. The
outcrops of the tongue are mostly mudstone that
weathers bright green and interbedded sandstone that
weathers dark brown. These contrasting colors dis-
tinguish it from overlying rocks in the Wilkins Peak
Member that weather light to medium gray and from
underlying rocks in the Farson Sandstone Member
that weather drab tan and gray.

A maximum recorded thickness for the Alkali Creek
Tongue, 232 ft, was in a stratigraphic section measured

WASATCH, GREEN RIVER, AND BRIDGER (WASHAKIE) FORMATIONS

in sec. 4, T. 26 N., R. 112 W,, about 1% mi northeast of
La Barge, Wyo. (fig. 21). The tongue, however, prob-
ably thickens to more than 300 ft west of there. The
tongue thins and merges with the main body of the
Wasatch Formation southward along the western
margins of the Green River basin. This merging is
discernible in outcrops by a conspicuous color change
that takes place about 12 mi north of Carter, Wyo.
There, the bright-green and dark-brown colors that
characterize the Alkali Creek Tongue change south-
ward into variegated (mostly red) colors that charac-
terize the main body of the Wasatch Formation.

The Alkali Creek Tongue is missing as a result of
Tertiary and Quaternary erosion north of Big Piney,
Wyo., and along eastern parts of the Wyoming thrust
belt. Consequently, the original northern and western
boundaries of the tongue are unknown. The tongue
intertongues with and is replaced by the Farson
Sandstone Member of the Green River Formation in
subsurface rocks in southeastward, downdip directions
from where it crops out (figs. 1, 21).

RIFE BED OF TIPTON SHALE MEMBER OF
GREEN RIVER FORMATION

The Rife Bed of the Tipton Shale Member of the
Green River Formation was deposited in a saltwater
stage of Lake Gosiute, in a large lake that had no
outlet. The lake occupied a basin which was more than
150 mi long and as much as 100 mi wide (fig. 22). The
deepest parts of the lake, indicated by the areas of
thick sediment accumulations, were located along the
Uinta Mountain trough.

The Rife Bed is locally more than 200 ft thick in
three places: (1) in the southeastern part of the Green
River basin in Ts. 13-14 N., Rs. 105-111 W.; (2) in the
southwestern part of the Washakie basin in Ts. 12—
16 N., Rs. 98-101 W.; and (3) in the south-central part
of the Great Divide basin in Ts. 19—21 N., Rs. 94-96 W.
It is less than 100 ft thick across most of the Rock
Springs uplift and southern Green River basin, and is
missing by nondeposition in the northern and central
parts of the Green River basin, in the southeastern
part of the Washakie basin, and in most of the Sand
Wash basin. Embayments along the southern margins
of the lake were present at the east end of the Uinta
Mountains and along the eastern part of the Washakie
basin (fig. 22).

WILKINS PEAK MEMBER OF
GREEN RIVER FORMATION

The Wilkins Peak Member of the Green River For-
mation was deposited cyclically during saltwater
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Ficure 20.—Isopach map of Farson Sandstone Member of Green River Formation. Isopach interval 100 ft.

stages of Lake Gosiute that alternated with periods
when the lake retreated to salt pans and dried up. A
north-south correlation across the Green River basin
(fig. 23) locates the stratigraphic positions of 77 beds of
oil shale, which were deposited during expanded salt-
water stages of the lake. Mudflat mudstones, playa-
lake dolomites, and bedded evaporites are present
between the numbered oil-shale beds. Beds 1-11 in
figure 23 are defined in this report as “lower part of the
Wilkins Peak Member,” beds 12-67 are defined as
“middle part of the Wilkins Peak Member,” and beds
6877 are defined as “upper part of the Wilkins Peak

Member.”

The Wilkins Peak is divided into lower, middle, and
upper parts because of changing paleogeographies and
changing salinities of the waters of Lake Gosiute. The
lower part of the Wilkins Peak Member (fig. 24)
includes rocks that were deposited along a generally
east-west-trending depression that conforms to the
Uinta Mountain trough, in geographic locations very
similar to those of the preceding Rife Bed (fig. 22). The
sediments that formed the middle part of the Wilkins
Peak Member (fig. 25) were generally restricted to the
Green River basin and Rock Springs uplift areas, after
the lake had retreated from the Great Divide, Wash-
akie, and Sand Wash basin areas. The upper part of
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Ficure 21.—Isopach map of Alkali Creek Tongue of Wasatch Formation. Isopach interval 100 ft; queried where eroded and extent uncertain.

the Wilkins Peak Member (fig. 26) was deposited as the
lake increased in size and changed configurations a
second time, and as the waters began to freshen after
an outlet opened near the east end of the Uinta

Mountains.

LOWER PART OF WILKINS PEAK MEMBER

The lower part of the Wilkins Peak Member (beds
1-11, fig. 24) was deposited in a closed lake basin that
was approximately 135 mi long (east-west) and 75 mi

wide (north-south). The saltwater lakes that occupied
the basin contracted periodically to salt pans that were
located in the southern part of the Green River basin.
Ten beds of trona or trona and halite were deposited in
these salt pans in Ts. 13—-18 N., Rs. 109-113 W.

More than 200 ft of sediments was deposited in the
lower part of the Wilkins Peak Member in local areas
in Ts. 14~15 N., Rs. 108-110 W. in the southern part of
the Green River basin and in Ts. 13-16 N., Rs. 98-101
W. in the southwestern part of the Washakie basin.
The thick sediment accumulations in the southwestern
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Ficure 22.—Isopach map of Rife Bed of Tipton Shale Member of Green River Formation. Isopach interval 50 ft.

part of the Washakie basin were located in an area of | part of the Wilkins Peak Member (beds 12-68, fig. 23)
active basin subsidence and rapid sediment infilling, | in response to tectonic activity in the mountains
but where no bedded evaporites were deposited. An | Jocated along the eastern margins of the basin (fig. 25).
embayment along the south margin of the lake basin | A the lake retreated from the Great Divide, Washakie,
was again present near the east end of the Uinta and Sand Wash basin areas in response to this tilting,

Mount (fig. 24). the saltwater lacustrine and mudflat sediments that
had been deposited in those areas in the lower part of
MIDDLE PART OF WILKINS PEAK MEMBER the Wilkins Peak Member were subsequently replaced

by fluvial (flood-plain) sediments that make up the
The greater Green River basin was tilted from east | Cathedral Bluffs Tongue of the Wasatch Formation
to west at the beginning of deposition of the middle | (fig. 1).
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Thin lacustrine oil-shale beds in
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Mostly gray and green fluvial
sandstone and mudstone

Mostly red fluvial sandstone and

dstone

Unconformity

Ficure 23 (above and facing page).—North-south restored stratigraphic correlation of Wilkins Peak Member of Green River Formation and

adjacent formations in greater Green River basin. Oil-shale beds in Wilkins Peak Member are numbered 1-77. Modified from Roehler
(1990a).

The basin of Lake Gosiute during deposition of the | Member was deposited. Following lake contractions to
middle part of the Wilkins Peak Member was irreg- | salt pans, at least 28 beds of trona or trona and halite
ularly circular in shape and from 85 to 100 mi wide | were deposited in Ts. 13-21 N., Rs. 106-113 W.

(fig. 25). Saltwater lakes expanded and contracted The middle part of the Wilkins Peak Member is more
across this closed lake basin in similar cyclic fashion as | than 900 ft thick in Ts. 14-16 N., Rs. 107-112 W,
those in which the lower part of the Wilkins Peak | along an east-west-trending remnant of the Uinta
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Mountain trough. The middle part thins abruptly
southward from this area toward the Uinta Mountains
and less abruptly to the north, east, and west across

E37

the Green River basin, Rock Springs uplift, and east-
ern part of the Wyoming thrust belt.

UPPER PART OF WILKINS PEAK MEMBER AND STRATIGRAPHIC
EQUIVALENTS

Lake Gosiute expanded southeastward into the
western parts of the Washakie and Sand Wash basins
(fig. 26) during deposition of the upper part of the
Wilkins Peak Member (beds 68-77, fig. 23). During
this expansion an outlet of the lake opened east of the
Uinta Mountains (Chapter C, this volume). Evaporite
deposition gradually ended following the opening of the
outlet as the lake waters began to freshen.

Stratigraphic correlations (Roehler, 1990b) indicate
that the basal part of the LaClede Bed of the Laney
Member in the northern Green River basin and west-
ern Washakie and Sand Wash basins is the strati-
graphic equivalent of the upper part of the Wilkins
Peak Member in the central and southern parts of the
Green River basin (shaded areas in fig. 26). The units
are mapped this way on the State geologic map of
Wyoming (Love and Christiansen, 1985). The change
in the stratigraphic position of the contacts of these
units is made apparent by the presence of the layered
tuff, which is less than 0.5 ft thick and consists of seven
uniform layers of tuff. The layered tuff forms a remark-
able time-stratigraphic marker bed across the entire
Green River basin between beds 69 and 70 (fig. 23).

The upper part of the Wilkins Peak Member (and its
LaClede Bed equivalents) has a maximum thickness of
slightly more than 100 ft in the central and southern
Green River basin and in the southwest Washakie and
western Sand Wash basins (fig. 26). It was not
deposited in the Great Divide basin.

CATHEDRAL BLUFFS TONGUE OF WASATCH
FORMATION

The Cathedral Bluffs Tongue of the Wasatch For-
mation is composed of variegated (mostly red) fluvial
rocks that intertongue with and are replaced from the
margins toward the center of the greater Green River
basin by rocks of mostly lacustrine origin that con-
stitute the Wilkins Peak Member (fig. 1). The basal
part of the Cathedral Bluffs Tongue also intertongues
with the underlying Tipton Shale Member, and the
upper part intertongues with the overlying Laney and
Godiva Rim Members. In the northeastern part of the
greater Green River basin, the Cathedral Bluffs
Tongue intertongues with and is replaced by white and
tan arkose composing the Battle Spring Formation. In
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Ficure 24.—Isopach map of lower part of the Wilkins Peak Member (beds 1-11) of Green River Formation. Isopach interval 50 ft.

the southeastern and southwestern parts of the greater
Green River basin, where intervening tongues and
members of the Green River Formation are missing by
nondeposition, the Cathedral Bluffs Tongue merges
with the main body of the Wasatch Formation. This
relationship is shown by zero thickness lines in figure
27. Parts of the Cathedral Bluffs Tongue were removed
by penecontemporaneous, pre-Laney Member erosion
in the northern and northwestern parts of the greater
Green River basin (shaded area in fig. 27). Across the
western part of the Rock Springs uplift and the central

and southern parts of the Green River basin, the
tongue is entirely replaced by the Wilkins Peak
Member (closed zero line in fig. 27). The tongue grades
laterally into fanglomerates along the lower slopes of
the Uinta Mountains along the southern margin of the
Green River basin.

The Cathedral Bluffs Tongue ranges in thickness
from O to more than 2,000 ft. Areas of maximum
accumulation, in excess of 2,000 ft, are present near
the center of the Washakie basin and in the western
Sand Wash basin adjacent to the Sparks Ranch thrust

fault.
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